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Tn the Claims : 

Please amend claims 1, 10-12, 16, and 27-28. Please add new claims 31-34. The claws 
are as follows: 

1. (Currently amended) A negative photoresist composition, comprising: 

(a) a radiation sensitive acid generator; 

(b) an additive having the structure: 



wherein K\ represents one of hydrogen, an alkyl group, an aryl group, a semi- or 
pcrlluorinated alkyl group, a semi- or peril uorinatcd aryl group, an alkaryJ group, a semi- or 
perfluorinatcd alkaryl group, an aralkyl group, and a semi- or peril uorinatcd aralkyl group, 

wherein R 2 represents one of hydrogen and a straight or branched alkyl group with 1 to 
50 carbons, 

wherein R<j, and R 5 independently represent one of hydrogen and a straight or 
branched alkyl group with 1 to 6 carbons; and 

(c) a resist polymer comprising a repeating first monomer unit derived from a first 
monomer comprising the structure: 




F*4 



M 



I{1p 



OH 
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wherein M is a polymcrizablc backbone moiety, 

wherein Z represents one of -C(0)OR-, -C(0)R-, -OC(0)R~, -OC(0)-C(0)OR-, an 
alkylene group, an arylene group, a semi- or perfluorinated alkylenc group, and a semi- or 
pcrfluorinated arylene group, 

wherein R represents one of an alkylenc group, an arylene group, a semi- or 
perfluorinated alkylenc group, and a semi- or pcrfluorinated arylene group, 

wherein p is 0 or 1, 

wherein the resist polymer is soluble in an aqueous alkaline developer solution, 

wherein the acid generator is adapted to generate an acid upon exposure to imaging 
radiation characterized by a wavelength, and 

wherein the resist polymer is adapted to chemically react with the additive in the presence 
of the acid to generate a product that is insoluble in the developer solution^and 

whgrejnJRjJs no t adapted to chemically react with tho resist polymer , 

2, (Original) The negative photoresist composition of claim 1, wherein at least one of Ri and R2 
includes one or more alicyclic structures. 

3. (Original) The negative photoresist composition of claim 1, wherein the additive comprises N- 
mcthoxymethyl cyclohcxanecarboxamide or N-mcthoxymethyl 1-adamantanccarboxamidc. 



3 



PACE 4f19 * RCVD AT 1/1012005 1 1 :49:03 AM [Eastern Standard Time] * SVR:USPTO£FXRM 11 * DNIS:8729306 * CSID: * DURATION (mm-ss):0348 



J6N-10-O5 flON 12:09 PM 



FAX NO. 



P. 05 



4« (Original) The negative photoresist composition of claim 1, wherein the polymerizablc 
backbone moiety, M, includes one of a first structure and a second structure, wherein the first 
structure is: 



perfluorinatcd alkyl group oft to 20 carbons, and CN, and wherein the second stvueture is: 



wherein t is an integer from 0 to 3. 

5. (Original) The negative photoresist composition of claim 1, wherein the resist polymer further 
comprises a second monomer unit derived from a second monomer having an aqueous base 
soluble moiety. 

6. (Original) The composition of claim 5, wherein the second monomer comprises at least one of 
a iluorosulfonamidc and a carboxylic acid moiety, 




wherein R 6 represents one of hydrogen, an alkyl group of 1 to 20 carbons, a semi- or 
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7. (Original) The negative photoresist composition of claim 1, wherein the radiation sensitive 
acid generator comprises at least one of an onium salt, a succinimidc derivative, a diazo 
compound, and a nitrobenzyl compound. 

8. (Original) The negative photoresist composition of claim 7, wherein the acid generator 
comprises at least one of 4-(l -butoxynaphthyl) tctrahydrothiophenium pcrfluorobutanesulfonatc, 
triphenyl sulfonium pcrfluorobutancsulfonate, t-butylphcnyl diphenyl sulfonium 
porflnorobutanesul fonatc, . 4-(l-butoxynaphthyl) tetrahydrothiophenium 
perfluorooctancsulfonate, triphenyl sulfonium perflnorooctanesui fonatc, t-butylphenyl diphenyl 
sulfonium perfluorooctanesulfonatc, di(t-butylpbenyl) iodonium peril uorobutanc sulfonate, di(l- 
butylphenyl) iodonium pcrfluorohexanc sulfonate, di(t-butylphcnyl) iodonium 

peril uorocthylcyclohexane sulfonate, di(t-buylphcnyl)iodonium camphorcsulfonate, and 
pcrnLiorobuty]sul(bnyloxybicylo[2.2J]-hcpt-5-e]ie-2 5 3-dicarboximide^ 

9. (Original) The negative photoresist composition of claim 1 , further comprising at least one of 
a solvent and a quencher, 

10. (Currently amended) The negative photoresist composition of claim 9, whercin t hc 
compositio n comprises th e solvent, and wherein the solvent comprises at least one of an ether, a 
glycol ether, an aromatic hydrocarbon, a ketone, and an ester. 
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1 1 . (Currently amended) The negative photoresist composition of claim 9, wherein the 
comp ositio n comprises the solvent, and wherein the solvent comprises at least one of propylene 
glycol monomcthyl ether acetate, ethyl lactate, 7-butyrolactone, and cyclohexanonc. 

12. (Currently amended) The negative photoresist composition of claim 9, whereinjhe 
c omposition c om prises the Quencher, and wherein the quencher comprises at least one of an 
aromatic amine, an aliphatic amine, and a tetraalkyl ammonium hydroxide. 

13. (Original) The negative photoresist composition of claim 9, wherein: 

the weight of the polymer is about 1% to about 30% of the weight of the composition; 
the weight of the solvent is about 70% to about 99% of the weight of the composition; 
the weight of the additive is about 5% to about 70% of the weight of the polymer; and 
the weight of the acid generator is about 0.5% to about 20% of the weight of the 
polymer, 

14. (Original) The negative photoresist composition of claim 13, further comprising a quencher, 
wherein the weight of the quencher is about 0,1 % to about 1 .0 wt. % of the weight o f the 
polymer, 

15. (Original) The negative photoresist composition of claim 9, wherein: 

the weight of the polymer is about 5% to about 15% of the weight of the composition; 
the weight of the solvent is about 85% to about 95% of the weight of the composition; 
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(he weight of the additive is about 10% to about 50% of the weight of the polymer; and 
the weight of the acid generator is about 0,5% to about 1 5% of the weight of the polymer. 

1 6. (Currently amended) A method of patterning a substrate, said method comprising the steps 
of: 

(A) applying a negative photoresist composition to the substrate to form a resist layer on 
a material layer of the substrate and in direct mechanical contact with the material layer, said 
composition comprising: 

(a) a radiation sensitive acid generator; 

(b) an additive having the structure: 

O R 2 R 3 
II I I _ 
R— C~ N— C^OR 5 

R 4 

wherein Ri represents one of hydrogen, an alkyl group, an aryl group, a semi- or 
pcrfluorinated alkyl group, a semi- or pcrfluorinated aryl group, an alkaryl group, a semi- or 
perfluorinated alkaryl group, an aralkyl group, and a semi- or pcrfluorinated aralkyl group, 

wherein R 2 represents one of hydrogen and a straight or branched alkyl group with 1 to 
50 carbons, 

wherein R 3 , 1*4, and R 5 independently represent one of hydrogen and a sUaight or 
branched alkyl group with 1 to 6 carbons, and 
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(c) a resist polymer comprising a repeating first monomer unit derived from a first 
monomer comprising the structure: 
M 




wherein Mis a polymcrizable backbone moiety, 

wherein Z represents one of ~C(O)0R-, -C(0)R-, -0C(O)R-, -OC(OK,(0)OR-, an 
alkylcne group, an arylene group, a semi- or peril uorinatcd alkylcnc group, and a semi- or 
pcrfluorinated arylene group, 

wherein R represents one of an alkylcne group, an arylene group, a semi- or 
pcrfluorinated alkyleue group, and a semi- or perfluorinated arylene group, 

wherein piaOor 

wherein the resist polymer is soluble in an aqueous alkaline developer solulion^iuid 
wlwgjn L R | ^ jsjTOtada pted to chemically re act with the resist polymer, 
(B) selectively exposing a first portion of the resist layer Lo imaging radiation 
characterized by a wavelength such that a second portion of the resist layer is not exposed to the 
radiation, wherein the first and second portions of the resist layer form a pattern in the resist 
layer, wherein the radiation causes the acid generator to generate acid in the first portion of the 
resist layer, wherein the acid facilitates a chemical reaction between the resist polymer and the 
additive in the first portion of the resist layer such to generate a reaction product in die first 
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portion or the resist layer, and wherein the reaction product is insoluble in the developer solution; 
and 

(C) developing away the second portion of the resist layer by contacting the resist layer 
with the developer solution such that the second portion of the resist layer is replaced by voids in 
the resist layer, 

1 7. (Original) The method of claim 16, further comprising the steps of: 

(D) transferring the pattern in the resist layer to the material layer, by etching into the 
material layer through the voids in the resist layer; and 

(E) after step (D), removing the resist layer. 

1 8. (Original) The method of claim 16, wherein the wavelength less than or equal to about 193 
nm. 

19. (Original) The method of claim 16, wherein the wavelength is ahout 157 nm. 

20. (Original) The method of claim 16, wherein the wavelength is about 193 nm. 

21 . (Original) The method of claim 16, wherein at least one of Ri and R 2 includes one or more 
alicyclic structures. 
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22. (Original) The method of claim 16, wherein Iho additive comprises N-mcthoxymethyl 
cyclohcxanecarboxamidc or N-methoxymclhyl 1-adamantanccarhoxamide, 

23. (Original) The method of claim 16, wherein the polymerizable backbone moiety, M, 
includes one of a first structure and a second structure, wherein the first structure is: 




wherein R 6 represents one of hydrogen, an alkyl group of 1 to 20 carbons, a semi- or 
pcrfluorinated alkyl group of 1 to 20 carbons, and CN, and wherein the second structure is: 




wherein t is an integer from 0 to 3. 

24. (Original) The method of claim 16, wherein the resist polymer further comprises at least one 
second monomer unit derived from a second monomer having an aqueous bast) soluble moiety. 
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25. (Original) The method of claim 24, wherein the second monomer comprises at least one of a 
flnorosulfonarnide and a carboxylic acid moiety. 

26. (Original) The method of claim 16, wherein the radiation sensitive acid generator comprises 
at least one of an onium salt, a succinimide derivative, a diazo compound, and a nitrobenzyl 
compound. 

27. (Currently amended) The method of claim 16, further-ee mprising wherein the composition 
fitrther com prises at least one of a solvent and a quencher. 

28. (Currently amended) The method of claim [[16]] 27, wherein the solvent comprises at least 
one of an ether, a glycol ether, an aromatic hydrocarbon, a ketone, and an ester, and wherein the 
quencher comprises at least one of an aromatic amine, an aliphatic amine, and a tctraalkyl 
ammonium hydroxide. 

29. (Original) The method of claim 27, wherein: 

the weight of Ihe polymer is about 1 % to about 30% of the weight of the composition; 
the weight of the solvent is about 70% to about 99% of the wcigjit of the composition; 
the weight of the additive is about 5% to about 70% of the weight of the polymer; and 
the weight of tho acid generator is about 0.5% to about 20% of the weight of the 
polymer. 
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30. (Original) The method of claim 27, wherein; 

the weight of the polymer is about 5% to about 1 5% of the weight of the composition; 
the weight of the solvent is about S5% to about 95% of the weight of the composition; 
the weight of the additive is abouL 10% to about 50% of the weight of the polymer; and 
the weight of the acid generator is about 0.5% to about 15% of the weight of the polymer. 

3 1. (New) The negative photoresist composition of claim 1, wherein the aralkyl group is an 
un substituted aralkyl group. 

32. (New) The negative photoresist composition of claim 31, wherein the aryl group is an 
unsubstituted aryl group. 

33. (New) The method of claim 16, wherein the aralkyl group is an unsubstitutcd aralkyl group. 

34. (New) The mediod of claim 33, wherein the aryl group is an unsubstituted aryl group. 
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